This paper examines healthcare utilization behaviour in Sri Lanka with special emphasis on the choice between costly private and free public healthcare services. We use a data set that combines nationwide household survey data and district level healthcare supply data. Our findings suggest that even with universal public healthcare policy, richer people tend to use private sector healthcare services rather than public services. We also find significant regional and ethnic discrepancies in healthcare access bearing the risk of social tensions if these are further amplified. Latent class analysis shows in addition that the choice between private and public sector healthcare significantly differs between people with and without chronic diseases. We find in particular that chronically ill people rely for their day-to-day care on the public sector, but for their inpatient care they turn more often than non-chronically ill people to the private sector, implying an additional financial burden for the chronically ill. If the observed trend continues it may not only increase further the health-income gradient in Sri Lanka but also undermine the willingness of the middle class to pay taxes to finance public healthcare.
Introduction
Sri Lanka has a universal public healthcare system which pursues health equity among all citizens. The system is state-funded and anyone can in principle use outpatient and inpatient services in public hospitals for free without restriction. The universal public healthcare system seems to contribute to good health outcomes in particular in comparison to some other developing and even developed countries. The infant mortality rate and the maternal mortality rate stand at 8 per 1,000 live births (UNICEF 2014) and 29 per 100 000 live births (WHO et al. 2013) , respectively. Life expectancy at birth is 75 years indicating exceptional health outcomes for a country with a per capita gross domestic product of US$3800 in 2015 (World Bank 2015) .
As in many other developed and developing countries, private healthcare services co-exist with the public services, providing both outpatient and inpatient care. Private healthcare in Sri Lanka is a mainly profit-oriented business which can range from informal private practice by doctors in the after-hours of their regular working hours in the public sector in a poor rural area to a state of art private hospital providing sophisticated care for upper middle class in a rich urban area. Private services seem to cater the growing demand for the healthcare by the Sri Lankan population. What exactly is driving this demand has not yet been studied in detail, but it may have to do with limited supply of public services, rising income, social status as well as a perceived higher quality of private services including possibly more flexible opening hours and shorter waiting times.
Much attention is given to the role of private healthcare especially in low and middle income countries (Saksena et al. 2012) . Some argue that private healthcare is motivated by profit maximization and does not guarantee equitable access for the whole population (Oxfam International 2009; Rannan-Eliya and Sikurajapathy 2009 ). Contrary to that, some believe private healthcare has positive effects on health outcomes providing greater efficiency, responsiveness, quality and consumer choice (Preker et al. 2000; Loevinsohn and Harding 2005; Patouillard et al. 2007; Liu et al. 2008; Bhattacharyya et al. 2010) . Although there is not yet any conclusive evidence on the relative advantage of private sector over public sector healthcare provision, no government can ignore the role played by the private sector (Bustreo et al. 2003; Preker 2007; Hanson et al. 2008; Meessen et al. 2011; Saksena et al. 2012) .
There is however a growing empirical research that tries at least to understand the driving forces of private sector healthcare demand (Propper 2000; Deb and Trivedi 2002; Fabbri and Monfardini 2003; Atella et al. 2004; Bago d'Uva 2005 , 2006 Atella and Deb 2008; Bago d'Uva and Jones 2009; Lostao et al. 2014) . Most of these papers look at richer country contexts and mainly examine the determinants of healthcare utilization both in the public and private sector with an emphasis on the role of income, gender, health status, social class, economic activities, education as well as supply side factors such as number of available doctors, number of hospital beds and waiting times. Yet, only little research on this topic has been conducted on developing countries (Bhatia and Cleland 2001; Saksena et al. 2012; Shayo et al. 2016) . In the Sri Lankan context, two studies, one by Rannan-Eliya et al. (2015b) and one by RannanEliya et al. (2015a) , have recently compared the quality of clinical care and patient satisfaction in public and private outpatient primary care services and the quality of inpatient clinical care in public and private hospitals in Sri Lanka. They find that the public and private sector perform similarly in both outpatient and inpatient clinical care, but private sector patients receive better quality care with respect to non-clinical matters such as doctors and other workers' interpersonal communication and with respect to cleanliness of the hospital wards. However, their study does not model and analyse the healthcare choice behaviour explicitly, but only compares the quality indicators of public and private sector outpatient and inpatient care using patients' data.
This paper examines the determinants of healthcare utilization and models the choice between private and public healthcare with a focus on both demand side and supply side factors. Although we cannot directly assess the quality difference between public and private services, but if private services are used despite free public care it is likely that people do so, because they perceive the quality of the private sector as better and possibly trust it more. If this is indeed the case then such inequalities may not only undermine the financing of public sector healthcare through general taxes, it may also come with rising health inequalities in relation to income and social status. Specifically, we model the individual healthcare choices between the public and private sector for outpatient and inpatient services. We focus in particular on the role played by income, socio-economic and demographic characteristics, health status and supply side healthcare quality and quantity indicators. Latent class analysis (LCA) is used to reveal behavioural patterns across distinct population groups.
The paper is organized as follows. The 'Methods' section describes the methods. The 'Results' section presents the study findings. The 'Discussion' section interprets and discusses the findings in relation to other studies. The 'Conclusion' section concludes the study.
Methods

Background
The Sri Lankan healthcare system is administered and regulated through the Ministry of Health. Health services are provided by both the public and the private sector. Table 1 shows the distribution of health facilities in the country.
Public sector health services are free or nearly free to the whole population through the network of government hospitals. All curative health services linked to outpatient visits, routine specialist clinic visits as well as inpatient services in the normal wards in the public sector are provided free of charge. Medicines if they are available in the hospital or medical centre are also provided free of charge or can be bought at discounted prices in the state pharmaceutical corporation's 'Osu Sala' outlets. The ancillary health services such as medical laboratory tests and imaging services can also be obtained free of charge but usually providers have long waiting lists.
In contrast, private sector healthcare services are profit-oriented business ventures and patients need to pay fees for every service. According to Amarasinghe et al. (2015) , there are 125 private hospitals in Sri Lanka (numbers refer to 2011) and 51% of them are located in the Western province. Interestingly, the bulk of the medical doctors in private hospitals work part-time. For example, in 2011, 92% of medical doctors in private hospitals worked part-time, i.e. they worked in the private sector on top of their regular full-time position in the public sector (Amarasinghe et al. 2015) . In addition to private hospitals, many private clinics and dispensaries provide only outpatient services. These private clinics and dispensaries are mainly run by government medical officers in their off-duty hours. Only in exceptions they are run by full time private general practitioners (Rannan-Eliya et al. 2003) . While usual medical diagnostic test facilities are provided by private sector hospitals and some diagnostic medical laboratory centers, imaging services such as X-rays, ultra sound scans, computerized tomography (CT) and magnetic resonance imaging (MRI) scans are only available in the larger private hospitals. Supply of medicines is conducted by both the public sector medical supplies division of the Ministry of Health and private sector pharmaceutical companies. While 52% of annual medicine volumes are supplied by the public sector, over 76% total spending on medicine is from the private sector. This is mainly due to higher unit prices of medicine that need to be paid by the private sector (Amarasinghe et al. 2015) .
KEY MESSAGES
• The use of private outpatient and inpatient healthcare is strongly correlated with income.
• Chronically ill persons use for outpatient care mostly the public sector, but for in-patient care rather the private sector; this is costly and seems to be need-driven.
• There are significant regional discrepancies in the usage of private and public sector healthcare, which seems to depend on supply side factors as well as ethnic and cultural differences.
Conceptual framework
The conceptual framework underlying this paper is based on Andersen's behavioural model of healthcare utilization (Andersen 1968; Andersen and Newman 1973) . According to his initial model developed in 1968, an individual utilizes healthcare based on a function of predisposing, enabling and need based characteristics. Predisposing characteristics represent the socio-cultural characteristics of individuals that exist prior to their illness such as demographics, social structure and health beliefs. Enabling characteristics include resources available within the family such as economic status, social relationships and location of residence and the community such as access and availability to health services and waiting time. Need based characteristics refer to immediate healthcare use that consists of both perceived needs based on symptoms and disabilities and clinically evaluated needs.
The initial model has been expanded later in order to acknowledge the importance of other related factors such as the quality of the healthcare system, the external environment, measures of healthcare use, personal health practices and consumer satisfaction (Andersen 1995 (Andersen , 2008 .
Based on the Andersen's model, we assume that healthcare utilization in Sri Lanka is mainly determined by demand, which in turn follows from individual's preferences, their income, their healthcare needs and the costs of access which are in turn related to healthcare supply. In line with the economics literature we assume that income and costs enter the budget constraint. In other words, households make an optimal choice, given their preferences, their income and the prices of those goods they draw utility from. Preferences provide an ordering of alternative choices based on their relative utility, they are determined purely by taste factors and are independent of prices, income or the availability of goods (Mas-Colell et al. 1995) . In this paper, we focus explicitly on the difference between public and private formal healthcare supply, which are treated as imperfect substitutes. There might be quality differences between both as well as differences in the costs of access.
Hence, if healthcare needs arise, individuals have to make a choice between public and private healthcare services providers. This is illustrated in Figure 1 . Private care is typically associated with much higher direct treatment costs than public care, however private costs might be associated with lower indirect costs, if for instance, the travel time is shorter, the waiting time is shorter and the quality is better. Quality may differ because the health workers may work according to a different incentive structure or because the private sector can offer medicines, tests and other auxiliary services that the public sector cannot provide. The underlying individual preferences with respect to private and public healthcare might be driven by beliefs regarding quality differences, health-related attitudes, values, culture, trust and knowledge towards the healthcare system. These factors might in turn be related to individuals' demographic and socio-economic characteristics, e.g. older or rural people may have different attitudes than younger and urban people.
The costs of access to healthcare play plausibly a major role with respect to healthcare utilization even if consumers are less price sensitive when it comes to healthcare compared to other consumption goods (Ringel et al. 2002) . We assume that the cost of access to healthcare is determined by public funding targeted at public sector healthcare. More funding should lead to a higher level of healthcare both in terms of quantity and quality and hence a lower price for instance through reduced waiting times; although consumers' may realize that this comes at the cost of higher taxes. This should however matter only little for demand as for each single individual there is no direct link between the quantity and quality of public healthcare and paid taxes. This is different in the private sector where people directly pay for the services received. Here, individuals consider the availability, accessibility, quality as well as opportunity costs of time. Again, the costs of access to healthcare will vary with Note that we consider Western, Central, North Western, Sabaragamuwa and Southern provinces as urban provinces. The Northern, Eastern, North-Central and Uva provinces are considered rural. This classification differs from the urban, rural and estate sector classification in the HIES data.
Sources: Public sector hospitals distribution is based on annual health bulletin 2014 published by the Ministry of health, nutrition and indigenous medicine, Sri Lanka. Private sector hospitals distribution is based on Amarasinghe et al. (2015) . 
Data
We rely on two data sources: household income and expenditure survey data (HIES) and annual health statistics (AHS). HIES is a cross sectional household survey conducted by the Department of Census and Statistics (DCS) of Sri Lanka. The HIES is nationally representative. This study uses the latest wave (HIES 2012/13). The special feature of HIES 2012/13 is that it covers all districts in the country. Previously several northern and eastern districts had been excluded from the surveys due to the civil conflict. HIES generally collects data in 12 consecutive monthly rounds to capture seasonal variations in income, expenditure and consumption from a random sample of 25 000 housing units. In addition to the standard modules covering demographic characteristics, household income and expenditure data, the HIES 2012/13 gathered also data on health.
The AHS data is published by the Medical Statistics Unit (MSU) of the Ministry of Health (MOH). On an annual basis it gathers public sector health data on four major areas; morbidity, mortality, resource availability and services provision. It can capture trends and regional variations (MOH 2012) . In this study, we mainly use district level AHS data on public sector healthcare supply and usage. We combine HIES data and AHS data at the district level. Table 2 shows individual healthcare seeking behaviour by demographic characteristics characteristics. The survey covers only healthcare in the public and private for-profit sector. Services by faith-based institutions and traditional healers are not included. Women in general tend to seek more outpatient and inpatient healthcare than men. Compared to Sinhalese, both Tamils and Muslims are less likely to utilize private outpatient healthcare. Yet there is no difference with respect to private inpatient healthcare. Individuals in the urban sector use more private outpatient healthcare compared to individuals in the rural or estate sector.
1 Figure 2 shows the distribution across districts. Detailed summary statistics and more details about the used data and variables can be found in the Supplementary Appendix.
Empirical specification
Based on our conceptual framework, we envision patients engaging in a sequential decision-making process. First, we assume that individuals decide to seek healthcare when healthcare needs arise. Next conditional on seeking healthcare, they can choose receiving healthcare from the public or the private sector. Formally, we use in each case a probit model to analyse these two sequential decisions.
Where Y stands for the binary outcome variable of healthcare utilization, Y ijk ¼ 1 if individual i from household j in district k utilizes healthcare and 0 otherwise. S stands for the binary outcome variable of private formal sector healthcare utilization, S ijk ¼ 1 if individual i from household j in district k utilizes private sector healthcare and 0 otherwise. C ijk denotes a set of individual i characteristics of household j in district k. X jk represents a set of characteristics of household j in district k. D j is a set of supply side characteristics of household j. R k stands for a set of supply side characteristics in district k. e ijk is an independently and identically distributed error term. We use robust standard errors that account for intra-household correlations.
We estimate the above models separately for outpatient and inpatient admissions as individuals may behave differently for outpatient and inpatient care. In order to capture gender differences, we also estimate these regressions separately for men and women. This is preferable over just introducing gender as a covariate as this would still force the effects of all other covariates to be the same for men and women, i.e. we would assume the same behavioural pattern for both and just account for a level difference. We believe there are good reasons to believe that these patterns are different. For example, the effect of distance to the nearest public hospital may differently affect men's and women's healthcare choice.
We assume that healthcare utilization is influenced by both demand side factors and supply side factors. Demand side factors include three sets of variables: individual and household sociodemographic characteristics and individual health status. Supply side factors include five sets of variables (Gravelle et al. 2003; Morris et al. 2005) : factors related to the quality of public sector healthcare supply at the district level, the quantity of public sector healthcare supply at the district level, the use of healthcare services at the district level, the accessibility of public sector healthcare facilities at the household level and the accessibility of private sector healthcare facilities at the household level.
In addition, we conduct an LCA to elicit whether there are any specific behavioural patterns of utilizing healthcare among population subgroups. LCA is increasingly used in empirical analysis of healthcare utilization Trivedi 1997, 2002; Atella et al. 2004; Bago d'Uva 2005 , 2006 Bago d'Uva and Jones 2009; Schmitz 2012) as it can account for heterogeneity that cannot be captured fully by usual covariates in the estimation models. We use health status indicators with respect to chronic diseases such as heart diseases, hypertension, cancer, diabetics, asthma and natural disability to identify the latent classes. Based on these indicators we estimate a model with three latent classes. Following the literature (Atella et al. 2004; Nylund et al. 2007) , we used the Bayesian information criterion (BIC), the consistent Akaike information criterion (CAIC) and the adjusted BIC as model selection criteria to determine the number of classes that is the most suited to explore the patterns of both outpatient and inpatient healthcare demand.
Results
Determinants of healthcare utilization
Outpatient healthcare utilization Table 3 reports the marginal effects of the coefficients for outpatient healthcare utilization. Column (1) shows the results for the pooled model; column (2) and (3) show the results for males and females separately. The pooled model suggests that older individuals are significantly less likely to use outpatient care. This effect is mainly driven by men. The results also show that there is a strong income effect; richer individuals are significantly more likely to use outpatient healthcare. Individuals in urban areas are less likely to use outpatient healthcare compared to individuals in rural and estate areas. We also find lower outpatient healthcare usage among the Tamil population. Women, individuals in households with higher educated household heads and respondents suffering from chronic diseases or a disability are substantially more likely to seek outpatient healthcare. Larger households use less outpatient care, yet the more children a household has the higher the demand for outpatient care.
Turning to the supply side factors, we find that the time needed to access the nearest clinic increases outpatient healthcare utilization, yet the effect is very small and only significant for women. Intuitively, we would obviously expect a negative effect, but unobserved differences in healthcare needs that are correlated with remoteness might explain this finding. Public sector hospital beds and public sector doctors per 100 000 population are associated with a lower usage of outpatient healthcare. Yet, public sector gynaecologists and the number of nurses per 100 000 population have statistically positive effects on outpatient healthcare utilization. We also find different signs with respect to outpatient attendance, clinic visits and inpatient admissions per 100 000 population. Although we focus here on both public and private outpatient care, we would expect negative signs associated with these variables if congestion was an issue. Yet, we only find a negative effect associated with outpatient attendance per 100 000 population, whereas we find positive effects associated with public clinic visits and public sector inpatient admissions.
Private outpatient healthcare utilization
In Table 4 , we present the marginal effects associated with private sector outpatient healthcare utilization conditional on individuals who used outpatient healthcare. Age is negatively associated with the usage of private outpatient healthcare. Individuals from high income households are more likely to use private outpatient healthcare. The income elasticity of 0.22 suggests that a 1% increase in income is associated with an increase in the probability of using private outpatient healthcare by 0.22%. Compared to urban and rural areas, individuals in the estate areas are less likely use private outpatient care even controlling for income. Women and chronically ill individuals also tend to use less private outpatient care despite using more outpatient care in general. The education level of the household head as well as more adult household members is positively correlated with the probability of using private sector outpatient healthcare. Robust standard errors clustered by household level in parentheses. ***P < 0.01, **P < 0.05, *P < 0.1. Source: Authors' calculation based on HIES and AHS data. Robust standard errors clustered by household level in parentheses. ***P < 0.01, **P < 0.05, *P < 0.1. Source: Authors' calculation based on HIES and AHS data.
Easy access to private sector health facilities seems to increase the use of private sector outpatient care. The shorter the time needed to reach the nearest private sector healthcare facility the higher the usage. Estimated coefficients for district level public sector healthcare supply indicators such as number of beds and the number of doctors per 100 000 population are highly statistically significant and show the expected negative sign, except for the number of nurses per 100 000 population. Districts with a well-developed public healthcare sector seek less usage of private outpatient care. Finally, we find that congestion, measured by higher public clinic visits per 100 000 population, is associated with significant higher private sector outpatient healthcare utilization. Table 5 reports the marginal effects associated with inpatient admissions. In contrast to what we found for outpatient healthcare, inpatient healthcare use increases with age. It also increases with household income. Compared to rural areas, individuals in urban and estate areas are less likely to seek inpatient healthcare, as are Tamils (similar to what we found for outpatient care). While women are more likely to seek inpatient treatments, education of the household head matters mainly for men. People with chronic diseases are also more likely to use inpatient healthcare as are households with more children.
Inpatient healthcare utilization
The coefficient associated with the number of available surgical beds per 1000 population is statistically significant and positive. In contrast, we find inpatient care being higher in those districts with fewer public sector doctors and surgeons per population.
Private inpatient healthcare utilization
To analyse the choice behaviour between private and public inpatient admissions, we show in Table 6 , the marginal effects of private sector inpatient admissions conditional on individuals who used inpatient healthcare.
Again we find a strong income gradient. The estimated income elasticity of 0.07 suggests that 1% increase in income is associated with a 0.07% increase in the probability of using private inpatient care. Even after controlling for income and public healthcare supply, we still find a strong negative coefficient for people living in the estate areas. In contrast to outpatient healthcare, there is no significant difference between males and females. The education level of the household head seems to matter especially for women's usage of private inpatient care. Tamils are also more likely to use private inpatient care as are individuals from smaller families. People with chronic diseases or disabilities are more likely to utilize private inpatient care. Most of the coefficients for supply side factors are not statistically significant, suggesting that these factors are not very relevant for the choice between private and public impatient care.
Income effects associated with private healthcare utilization
As we found substantial income effects associated with the choice between private and public healthcare, we further illustrate how demand for private healthcare varies with income by calculating predicted probabilities of using private care at different income deciles holding all other variables at their mean. This is shown in Figure 3 . It can be seen that there is an increasing trend of using private care across the income distribution, in particular for outpatient care, where the predicted probability of using private care increases from about 20% to about 80%.
2 For inpatient care, recall, the general usage level is lower; we note an increase from about 3-10% over the first nine deciles. Only in the last decile the usage probability increases to 20%. We do not find any striking differences by gender.
Regional differences in healthcare utilization
To explore regional differences, we re-estimate the model of Equation (2) Exploring heterogeneity in healthcare utilization using LCA Table 7 reports the estimated average probabilities of belonging to each of the three latent classes separately for outpatient visits and inpatient admissions. For outpatient healthcare, 89, 8 and 3% of the sample are attributed to class one, class two and class three. Similarly, for inpatient healthcare 88, 8 and 4% of the sample are attributed to class one, class two and class three. According to the estimated item response probabilities for each latent class, respondents in the class one, class two and class three can be referred as people not chronically ill (class one), people suffering from hypertension (class two) and people suffering from heart diseases (class three).
The results of the multinomial logit model are shown in Table 8 . For the users of outpatient healthcare, it appears that Tamils are more likely to be in the class with the not chronically ill rather than in the class of people suffering from hypertension. Also the probability of being in the not chronically ill class is positively correlated with a larger number of adult family members in the household. This probability is also higher in districts with a higher utilization of public inpatient care. In contrast, urban and estate sector individuals are more likely to be in class three (with heart disease) compared to class two (with hypertension). For users of inpatient healthcare, the most important determinant of being in the class of not chronically ill people compared to the class with hypertension is ethnic affiliation. Finally, relative to those in the hypertension class, the class with heart disease is also largely dominated by Tamils and individuals who live in the urban sector.
In Table 9 , we present the marginal effects of private outpatient healthcare utilization estimated separately for three classes. We only show the results using the pooled sample, i.e. men and women combined. We find that most coefficients differ quite significantly over the three classes. The income effect is somewhat an exception as it is quite similar in all three classes indicating that individuals with higher income are more likely to use private outpatient healthcare. Age has a sizeable negative impact on private sector outpatient healthcare usage only for the individuals of latent class one (not chronically ill) indicating that younger people with no chronic diseases are less likely to use private outpatient healthcare. Similarly, Robust standard errors clustered by household level in parentheses. ***P < 0.01, **P < 0.05, *P < 0.1. Source: Authors' calculation based on HIES and AHS data. Robust standard errors clustered by household level in parentheses. ***P < 0.01, **P < 0.05, *P < 0.1. Source: Authors' calculation based on HIES and AHS data.
females who belong to class one (not chronically ill) are less likely to seek private sector outpatient healthcare. Overall, household size is negatively correlated with the usage of private outpatient healthcare again with different orders of magnitude across classes. Easy accessibility of private sector health facilities increases the private sector outpatient healthcare across different classes but respondents who suffer from heart diseases are more responsive. Table 10 reports the marginal effects of private sector inpatient healthcare utilization. Similar to outpatient healthcare, household income is highly significant and positive across all classes confirming individuals with high income seek private sector inpatient healthcare regardless of their chronic health conditions. Urban individuals from class two (hypertension class) are less likely to use private inpatient healthcare compared to individuals in the other two classes. Being in an estate sector negatively affects the use of private inpatient care for individuals in class one (not chronically ill). Household size only matters for individuals belonging to the group of not chronically ill persons. Similar to outpatient care, easy accessibility of private sector health facilities increases the private inpatient care except for individuals in class one (not chronically ill). Compared to outpatient healthcare, district level supply side factors do not have much effect on utilizing private sector inpatient healthcare. Overall, the evidence suggests that the income effect on using private healthcare is consistent across classes and people who suffer from more severe chronic diseases are clearly more sensitive to supply side factors.
Discussion
We found that income was a key determinant of demand for both outpatient and inpatient care, as has been reported elsewhere (Van Doorslaer et al. 1997; Gerdtham and Johannesson 2000; Morris et al. 2005; Bonfrer et al. 2014) . However, we also find that households tend to substitute public healthcare with private healthcare as their income increases. Similar evidence has for instance been reported by the SHIELD project for Ghana, South Africa and Tanzania (McIntyre and Mills 2012). As Rannan-Eliya et al. (2015b) argued in the case of Sri Lanka, this shift to private care is likely to be driven by non-clinical quality aspects of treatments such as doctors and other workers' interpersonal communication and consultation time as well as quality aspects of physical facilities like cleanliness and the luxurious environment. Moreover, the analysis above showed that the quality in terms of service availability and quantity of public sector health services affects the usage of private sector healthcare at least for outpatient treatments; people tend to use private outpatient health facilities more often if they live closer to them.
We do not find general evidence for congestion in the healthcare sector, yet we find that congestion, measured by higher public clinic visits per 100 000 population, is associated with significant higher private sector outpatient healthcare utilization. The results also indicated a positive correlation between the travel time needed to the next clinic and the use of outpatient care. This is counterintuitive to what one would expect, yet the effect is very small and only exists for women. This correlation is also not present for smaller types of healthcare facilities. Hence, we suspect unobserved healthcare needs correlated with remoteness to drive this correlation. Indeed, clinics refer dominantly to maternity and infancy health clinics that are operated by the public sector. Pregnancy health check-ups, child vaccinations and weight check-ups are conducted free of charge in these facilities. Women in Sri Lanka, more than in many other countries in the sub-region, are in general aware of the importance of these exams and may know that they and their children are at a higher risk of contracting health problems than women and children in urban areas. This may explain the positive correlation between Source: Authors estimation using HIES data. Base class is class two. Number of observations for outpatient care is 20 790 and for inpatient care is 6551. ***P < 0.01, **P < 0.05, *P < 0.1. Source: Authors' calculation based on HIES and AHS data. Robust standard errors in parentheses. ***P < 0.01, **P < 0.05, *P < 0.1. Source: Authors' calculation based on HIES and AHS data. Robust standard errors in parentheses. ***P < 0.01, **P < 0.05, *P < 0.1. Source: Authors' calculation based on HIES and AHS data.
travel time (or remoteness) and usage. More generally, this also confirms what other authors have emphasized previously, healthcare choices are very complex and they are correlated with gender, perceptions of quality, women's knowledge and cultural norms and beliefs (Kroeger 1983; Pokhrel and Sauerborn 2004; Shaikh and Hatcher 2005) . We also find that conditional on income (and all the other covariates) higher educated persons are less likely to seek healthcare suggesting that they are healthier. We believe this is plausible and in line with the literature: they are likely to have less risky jobs and invest more in preventative measures including better and healthier food and consume less tobacco and alcohol (Cutler and Lleras-Muney, 2012; Hosseinpoor et al., 2012; Bosdriesz et al., 2014 ). Yet, more educated individuals tend to use more often private care suggesting that higher education is associated with a better sense for quality or a higher preference for quality and possibly also higher time costs and hence value particularly shorter waiting times. The LCA showed that the choice between private and public sector care significantly differs between people with and without chronic diseases. We find especially that chronically ill people rely for their day-to-day care on the public sector, probably also for cost reasons, but for their inpatient care they turn more often than nonchronically ill people to the private sector. It may have to do with shorter waiting times, for example to get a surgery, and better quality care. This is worrying as it penalizes chronically ill persons financially, i.e. persons who anyway because of their illness may have already a limited capacity to generate income.
We also see higher outpatient healthcare usage in rural areas and estate areas which might be an indication of the in general less favourable health environment in these areas such as unsafe drinking water, low quality sanitation as well as lower knowledge of basic health practices. It is partly also a reflection of a possible substitution of inpatient care by outpatient care. This was for example also found by Liu et al. (2007) for rural China. Yet, we find lower usage rates of private healthcare, which at least partly also has to do with the lower density of private healthcare facilities in rural areas compared to urban areas. The analysis of regional differences suggests that districts in the northwest and southern regions have higher private sector outpatient healthcare utilization relative to the Colombo district. This might be due to the fact that these districts provide a lower supply of public sector healthcare (MOH 2012) .
We also find some interesting patterns along ethnic lines. Tamils who live predominantly in the northern and eastern regions seem to differ in their healthcare seeking behaviour from the predominantly Sinhalese in other areas as they use over proportionally private inpatient healthcare. Indeed, the literature confirms that different ethnic and religious groups often show clearly distinct healthcare usage behaviours (Kroeger 1983; Adamson et al. 2003 ). The literature also shows that people of different ethnic groups even rate their own health differently (Menec et al. 2007) . Individual norms and beliefs, prior experience, trust and confidence, opportunity costs, healerpatient communication barriers also affect the individual healthcare choice behaviour (Gilson 2003; Russell 2005; Ozawa and Walker 2011) . In the case of Tamils, limited trust in public healthcare institutions and discrimination might be particularly important issues and may explain their higher demand for private inpatient healthcare services (Mayer 2004 (Mayer , 2005 .
Conclusion
Our findings have two important implications. First, even with universal public healthcare policy, richer individuals tend to use private sector health services. If this trend continues it may not only increase the income-health gradient in Sri Lanka but it may also lead to a situation where richer people and the middle class completely opt out from the public healthcare system. Consequently, it may undermine their willingness to pay taxes to finance public healthcare which may negatively affect the sustainability of the public sector healthcare system. Second, regional and ethnic discrepancies still exist both on the demand side and the supply side, again despite the universal public healthcare policy. This obviously bears the risk of triggering popular perceptions of ethnic and regional discrimination that may provoke ethnic tensions, in particular in an ethnically heterogeneous country like Sri Lanka and where a long civil war ended only recently.
Supplementary data
Supplementary data are available at HEAPOL online.
